Abstract--Photographs of unfamiliar speaking faces were matched by normal right-handed subjects on the basis of perceived mouthshape (i.e. visible speech sound) across different face-views. A clear left-hemisphere (RVF) processing advantage emerged, which was absent when the task was that of identity matching. In contrast to earlier proposals, the extraction of lip-shape from face photographs may be better managed by left-hemisphere-than right-hemisphere mechanisms even at its initial stages. This may contribute to the observed patterns of dissociations in speech-reading and in audiovisual speech-processing in neurological patients.
Introduction
Left hemisphere lateralization for language is well established from neurological, neuropsychological, experimental and, now, brain-imaging studies [10, 11, 18, 22] . Even when language is not speech-based, as in sign-languages of the deaf, its pattern of localization replicates that for spoken language in most essential respects [17, 25] . In complementary fashion, the cortical localization of face-processing is largely based in the right hemisphere [8, 22, 23, 26 ]. Questions of interest, then, are these: is speech-reading, which is a face-based skill, yet which requires language to be processed from mouth shapes and face actions, essentially a right-hemisphere or a left-hemisphere function? Alternatively, is it managed equally well in either hemisphere, or does it require both? The answers to these questions should help to establish more clearly the modular geography of cortical function in relation to language on the one hand, and visual processing on the other.
Conflicting answers have been given. Neuropsychological evidence [4, 5, 6] suggests that the left hemisphere is critically * The term "lip-reading" has been generally superceded by the term "speech-reading", which more clearly indicates that reading speech from the face is not confined to the lips alone, but to the perceived shapes and actions of teeth, tongue and jaw. We use the earlier term here in direct reference to an earlier paper entitled "The lateralization of lipreading: a first look"
?Address for correspondence: Department of Human Communication Science, University College London, Chandler House, Wakefield Street, London WC1 N1PG, U.K.; e-mails: R.Campbell@ucl.ac.uk. implicated in lip-reading. Patient T, with a circumscribed left parieto-occipito-temporal medial lesion was slightly impaired in sorting face pictures according to speech sound, then failed to classify them properly or show visual influences on heard speech when seen and heard monosyllables were incongruent when dubbed (the audiovisual fusion or McGurk illusion; [5, 9, 13, 14, 15] ). Patient D, with dense face-processing problems consequent to a right-sided lesion in an analogous site, showed no impairment in any lip-reading task. By contrast, in normal subjects, it has been reported (a) that matching a still photograph of a lip-shape to an aftercoming speechsound was faster in the LVF/right hemisphere than the RVF/left hemisphere [3] , and (b) that very slight asymmetries in favour of the right hemisphere can sometimes be found for audiovisual dubbed speech sounds [1, 7] . Furthermore, two commisurotomized patients, NG and JW, do not show a clear left hemisphere advantage in the few speech-reading tasks which have been explored [1, 4] .
With speech-reading as with other higher cognitive functions, it may be useful to consider that functional sub-components of the task utilize cortical structures differentially. Thus, since the right hemisphere appears to play a major role in the analysis of the face as a face [23] , it might be implicated in the initial extraction of lip-shape from the face, while the subsequent mapping of this information to speech-analysis itself may require access to effective left posterior hemisphere receptive speech sites. Patterns of lateralization may then vary or switch, depending on precise task demands.
This study aimed to examine directly a logical first stage of processing the face for speech the ability to extract information about mouth-shape from a facial image. Sergent [20, 21] among several others, showed that hemispheric lateral-
